336                           THEORY OF OPTICS
while the refracted wave is proportional to
27t i        m'x -j- n'y + p'z cos-7?r-U--------
V
and if the boundary surface is the plane 2 = 0, then the fact that boundary conditions exist requires, without reference to their form, the equations
m __ m'        n __ n' 'V ~ ~y> »    "y ~ ~Vr'
This is the common law of refraction, i.e. the refracted ray lies in the plane of incidence, and the relation between the angle of incidence 0 and the angle of refraction <p' is
sin 0 : sin 0' = V : V,    .    .    .    .    (73)
in which Fand V are the velocities in air and in the crystal respectively. But in the case of crystals this relation does not in general give the direct construction of the refracted wave normal, since in general V depends upon the direction of this normal.
But the application of Huygens' principle, in accordance with the same fundamental laws which were stated on page 161 for isotropic bodies, does give directly not only the relation (73), but also the construction of both the refracted wave normal and the refracted ray. For let A^B (Fig. 88) be the intersection of an incident wave front with the plane of incidence (plane of the paper), and let the angle A^BAZ = -, and
£AZ = V, and construct about Al the ray surface JS1 within the crystal, this surface being the locus of the points to which the disturbance originating at Al has been propagated in unit time. Draw through A2 a line perpendicular to the plane of incidence, and pass through it two planes A2Tt and A2T2 tangent respectively to the two sheets of the ray surface. According to Huygens' principle these tangent planes are the wave fronts of the refracted waves. The lines drawn from A^ to the two points of tangency C: and C2 of the planes with the ray surface givep. 127.
